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ABSTRACT 


The  Depot  Maintenance  Planning  and  Programming  System 
(DMPPS)  is  a means  of  projecting  shipyard  requirements  for 
manpower  and  material  by  production  shop  category  and  Ship 
Work  Breakdown  Structure  (SWBS).  Development  of  DMPPS  in- 
cluded the  development  of  conputer  programs  and  data  bases 
describing  both  repair  and  alteration  type  work.  Tins  re- 
port presents  the  results  of  the  initial  effort  to  develop 
the  ship  alteration  data  base  for  all  ship  types  except  car- 
r lers. 
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1.  INTRODUCTION 


The  Depot  Maintenance  Planning  and  Programming  System  (CMPPS)  is 
being  developed  by  the  Naval  Sea  Systems  Command  (NAVSEA)  to  project 
shipyard  requirements  during  a five-year  period  for  manpower  and  fa- 
cilities by  production  shop  category  and  Ship  Work  Breakdown  Structure 
(SWBS) . The  CMPPS  was  developed  in  response  to  DOD  Instruction  4151.15 
which  requires  reports  by  shops  and  by  SWBS.  The  cognizant  code  within 
NAVSEA  is  Code  0713,  the  Depot  Maintenance  Planning  Branch.  The  David  W. 
Taylor  Naval  Ship  Research  and  Development  Center  (OTNSRDC)  has  provided 
support  to  NAVSEA  in  the  development  of  computer  programs  and  in  the 
construction  of  the  data  bases.  Documentation  of  the  computer  programs 
and  a description  of  the  overall  system  will  be  contained  in  a E7INSRDC 
report^  which  is  currently  in  preparation. 

The  development  of  the  data  bases  was  divided  into  separate  efforts 
for  repair  and  alterations  type  work.  A large  part  of  the  repair  portion 
of  an  availability  (scheduled  ship  overhaul)  for  a given  ship  is  repeat- 
able  from  availability  to  availability.  Since  the  repair  work  is  repeat- 
able,  future  repair  work  can  be  projected  from  past  repair  work.  There- 
fore, the  repair  data  base  was  developed  from  data  on  completed  avail- 
abilities (historical  data) . 

The  alteration  portion  of  an  availability  is  composed  of  many  sepa- 
rate alterations,  which  are  not  repeatable  on  the  same  ship.  However, 
within  the  same  class  of  ship  alterations  are  repeatable.  Therefore,  the 
ship  alteration  data  base  was  developed  by  collecting  data  on  individual 
ship  alterations  for  each  ship  class.  The  total  of  the  individual  ship 
alterations  was  then  used  to  project  the  alteration  portion  of  an  avail- 
ability. 

The  alteration  data  base  development  effort  was  further  divided 
into  two  tasks,  one  covering  carriers  (CV's  and  CVN's)  and  the  other 
covering  all  other  ship  types.  This  report  presents  the  results  of  the 
initial  effort  to  develop  the  ship  alteration  data  base  for  ships  other 
than  carriers. 

1.  Lamatrice,  L. , J.  St.  Laurent  and  M.  Lamatrice,  "Depot  Maintenance 
Planning  and  Programming  System  (CMPPS)  - System  Description",  DTNSRDC 
report  in  preparation. 
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2.  TASK  DESCRIPTION 


2 . 1 OJBECTIVE 

The  objective  of  this  task  was  to  develop  a computerized  ship 
alteration  (SHIPALT)  data  base  for  use  in  the  DMPPS.  Data  for  each 
SHIPALT  included  in  the  data  base  would  consist  of  the  ratio  of  manhours 
in  each  production  shop  to  the  total  manhours. 

2 . 2 PRODUCTION  SHOPS 

Each  production  shop  in  a Naval  Shipyard  is  identified  by  a title  and 
a number,  as  listed  in  NAVSHIPINCT  5450. 152A.  NAVSEA  selected  the  shops 
shown  in  Table  1,  which  have  either  the  largest  workload  or  the  most 
critical  functions,  for  analysis  in  the  CMPPS. 


TABLE  1 - STANDARD  SHOP  NUMBERS 


SHOP  NUMBER 

TITLE 

06 

CENTRAL  TOOL 

11 

SHI  PF  TITERS 

17 

SHEETMETAL 

23 

FORGE 

26 

WELDING 

31 

INSIDE  MACHINE 

36 

WEAPONS 

38 

OUTSIDE  MACHINE 

41 

BOILER 

' 51 

ELECTRICAL 

56 

PIPE 

64 

WOODWORKING 

65 

MODULE  REPAIR 

67 

ELECTRONICS 

71 

PAINT 

72 

RIGGERS 

81 

FOUNDRY 

94 

PATTERN 

99 

TEMPORARY  SERVICES 

Work  performed  in  shops  not  listed  were  combined  into  a group  called 
"OTHER",  giving  a total  of  20  entries  for  each  SHIPALT  (19  production 
shops  and  OTHER) . 

2.3  SAMIS 

The  Ship  Alteration  Management  Information  System  (SAMIS) , developed 
by  NAVSEA  042,  is  the  CMPPS 's  primary  source  of  scheduled  ship  altera- 
tions. SAMIS  lists  all  shipyard  availabilities  for  the  five-year  period 
considered  by  CMPPS  and  all  programmed  alterations  for  each  availability. 
Therefore,  all  SHIPALTS  for  which  data  are  required  are  listed  in  SAMIS. 

The  information  listed  in  SAMIS  includes  ship  type,  ship  class, 
ship  alteration  number,  ship  alteration  type,  alteration  description,  and 
man-days  required.  The  alterations  listed  in  Section  4 of  this  report 
were  extracted  from  the  February  1976  SAMIS. 

At  the  end  of  FY76,  SAMIS  contained  approximately  17,000  programmed 
alterations,  many  estimated  to  require  only  a few  hundred  man-days.  To 
collect  and  analyze  data  for  the  complete  list  was  not  practical.  There- 
fore, NAVSEA  decided  to  limit  the  number  of  alterations  requiring  detailed 
shop  data.  A study  of  the  distribution  of  alterations  versus  man-days 
indicated  that  it  would  be  sufficient  to  collect  detailed  shop  data  only 
for  alterations  estimated  to  require  750  or  more  man-days.  These  altera- 
tions comprise  approximately  20%  of  the  total  alterations  list  and  80%  of 
the  man-days.  Alterations  requiring  750  or  more  man-days  were  defined  as 
major  alterations  and  alterations  of  less  than  750  man-days  as  minor 
alterations.  This  breakdown  led  to  processing  the  alterations  listed  in 
SAMIS  in  two  different  ways. 

2.3.1  Major  Alterations 

The  data  base  described  in  this  report  contains  information  on  major 
alterations  only.  The  data  for  each  alteration  is  a shop  ratio  comprised 
of  the  percentage  of  the  total  work  done  in  each  shop.  If  data  was  not 
obtainable  for  a major  alteration,  the  CMPPS,  as  a system  default,  spread 
the  work  for  that  alteration  across  the  shops  as  if  it  were  repair  work 
for  that  availability. 
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2.3.2  Minor  Alterations 

Detailed  shop  ratio  data  were  not  collected  for  minor  alterations. 
By  NAVSEA  direction  minor  alterations  for  each  availability  were  grouped 
with  the  repair  work  for  that  availability.  The  repair  work  is  spread 
over  the  shops  by  ratios  developed  from  historical  repair  data. 


2.4  METHODOLOGY 

The  methodology  consisted  of  the  following  steps: 

• Divide  SHIPALTS  (for  ships  other  than  carriers*)  into  twenty  two 
groups  by  ship  type  and  class  as  follows: 


TYPE 

CLASS 

CG 

03,  10,  16, 

26 

CGN 

09,  35,  36 

DD 

931,  933,  945,  948,  963 

DDG 

02,  31,  35, 

37 

FF 

1037,  1040, 

1052 

FFG 

01 

SSBN 

all  classes 

combined  into 

one  group 

SSN 

all  classes 

combined  into 

one  group 

• Classify  each  SHIPALT  by  fiscal  year  of  first  accomplishment. 
Group  these  as  already  accomplished  (FY76  or  earlier) , scheduled 
for  first  accomplishment  by  FY77,  or  not  scheduled  until  FY78 
or  later. 

• Identify  potential  sources  of  data. 

• Collect  data. 


* CV's  and  CVN's  were  considered  under  a different  task.  Alterations  for 
auxiliary  and  amphibious  ships  were  not  included  in  the  planning  stage  of 
the  study;  however,  when  data  were  being  collected  at  the  shipyards,  any 
available  information  concerning  auxiliary  or  amphibious  ship  alterations 
was  also  obtained. 
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• Obtain  preliminary  estimates  from  NAVSEA  or  other  sources  for 
SHIPALTS  not  accomplished. 

• Convert  data  from  real  to  functional  shops 

• Develop  shop  ratio  for  each  SHIPALT 

• Establish  computerized  SHIPALT  file 

2.5  DATA  SOURCES 

The  two  sources  of  data  used  to  compile  the  data  base  were  Planning 
and  Engineering  for  Repairs  and  Alterations  (PERA's)  and  Planning  and 
Estimating  (P&E)  Divisions  at  the  shipyards. 

2.5.1  PERA  Scopes 

PERA's  develop  scopes  prior  to  the  detailed  alterations  estimate 
by  shipyards.  Scopes  serve  as  a first  line  estimate  and  usually  consider 
only  the  major  shops  which  will  be  involved.  Scopes  are  usually  applica- 
ble to  classes  of  ship  rather  than  a single  hull. 

2.5.2  Shipyard  Estimates 

When  a shipyard  is  planning  an  availability,  each  alteration  is 
estimated  down  to  the  production  shop  level  by  the  P&E  Division,  and  this 
information  is  included  in  the  Shipyard  Job  Order  Status  Report,  Form 
FA-923A.  This  form  was  the  primary  source  of  data  because  estimates  from 
it  are  more  detailed  than  a PERA  scope  and  because  more  shipyard  estimates 
than  scopes  are  available.  At  some  shipyards  a cross-index  between 
SHIPALT  number  and  job  order  number  is  required  to  identify  the  individual 
alteration. 

The  FA-923A  also  lists  the  expended  man-hours  in  each  shop.  By 
NAVSEA  direction  only  the  estimated  man-hour  data  were  collected  during 
data  base  development. 
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3.  COLLECTION  OF  DATA 


The  shop  ratio  data  for  major  alterations  were  collected  from  Plann- 
ing and  Engineering  for  Repairs  and  Alterations  (PERA's)  and  from  shipyard 
Planning  and  Estimating  (P&E)  Divisions.  Before  visits  to  the  shipyards 
were  made,  the  shipyard  schedule  and  SAMIS  were  cross-checked  to  determine 
which  ships  were  undergoing  availabilities  and  what  alterations  were 
scheduled  for  each  ship.  This  information  was  used  as  a guide  during 
shipyard  visits. 

3.1  PERA's 

The  three  PERA's  visited  were: 

• PERA  (CRUDES)  at  Philadelphia  Naval  Shipyard 

• PERA  (SS)  at  Portsmouth  Naval  Shipyard 

• PERA  (ASC)  at  Norfolk  Naval  Shipyard 

3.1.1  PERA  (CRUDES) 

PERA  (CRUDES)  prepares  scopes  for  alterations  to  cruiser  and  des- 
troyer type  ships.  The  responsible  group  within  the  PERA  is  Code  1830. 
The  scopes  obtained  from  PERA  (CRUDES;  are  listed  in  Table  2.  The  ship 
type  and  class  are  listed  in  the  top  row  and  the  SHIPALT  number  of  the 
alterations  is  listed  in  the  column  below  each  ship  type.  A total  of  80 
scopes  was  obtained. 

3.1.2  PERA  (SS) 

PERA  (SS)  is  responsible  for  the  preparation  of  scopes  for  SSBN's  and 
SSN's.  PERA  (SS)  recently  assumed  responsibilty  for  SSBN's,  and  because 
the  work  was  previously  done  by  private  contractor,  no  extensive  file  of 
SSBN  scopes  containing  shop  estimates  is  available.  The  SHIPALT  numbers 
of  the  scopes  obtained  from  PERA  (SS)  are  listed  in  Table  3 (see  page  10). 

3.1.3  PERA  (ASC) 

PERA  (ASC)  is  responsible  for  amphibious  type  ships,  but  because  they 
do  not  prepare  SHIPALT  scopes  to  the  shop  level,  no  amphibious  ship  alter- 
ation scopes  were  available. 
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3.2  SHIPYARDS 


3.2.1  East  Coast  Shipyards 

All  the  East  coast  shipyards  were  visited  in  the  data  collection 
effort.  SHIPAbT  estimates  were  collected  at  the  shipyards  from  Code  2 39, 
the  Planning  Coordination  Section,  of  the  Planning  and  Estimating  Division 
The  data  were  gathered  from  the  Form  FA-923A,  Shipyard  Job  Order  Status 
Report.  Since  only  estimate  data  was  gathered,  and  since  estimates  can 
change  even  after  an  availability  has  started,  the  data  c Jiered  should  be 
the  final  estimate,  which  is  available  approximately  4S  days  after  the 
start  of  an  availability.  Data  contained  on  the  FA-923A  includes  a 
listing  of  30b  order  numbers  and  the  hours  estimated  to  be  required  for 
each  production  shop.  Usually  a cross  reference  between  job  order  number 
and  ship  alteration  number  must  be  provided  by  P&E  personnel.  The  list  of 
ships  on  which  data  were  collected  is  presented  by  shipyard  in  Table  4. 
Data  obtained  from  each  ship  are  listed  in  Section  4. 

3.2.2  West  Coast  Shipyards 

Data  collection  trips  were  not  made  to  the  West  coast  shipyards,  but 
copies  of  the  FA-923A  were  requested  from  some  of  them.  Table  5 lists 
the  ships  on  which  data  were  obtained. 
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TABLE  3 - I’KRA  (SS)  SCOPES 


SSBN 

SSN 

1171 

85? 

1 ?90 

1458 

1480 

1481 

I486 

1616 

1663 

1837 

TABLE  4 - SHIPS  AT  EAST  COAST  SHIPYARDS 
NORFOLK,  VA.  CHARLESTON,  S.C  PHI  LADE  LPHI  A.  PA 


PORTSMOUTH  N H 


TABLE  5 - SHIPS  AT  WEST  COAST  SHIPYARDS 

LONG  BEACH,  CA  MARE  ISLAND,  CA  PUGET  SOUND,  WA 


4.  DATA  BASE  STATUS 


4.1  CLASSIFICATION  BY  FISCAL  YEAR 

The  methodology  called  for  each  SHIPALT  to  be  classified  by  fiscal 
year  of  first  accomplishment.  Table  6 presents  the  results  of  this 
classification.  Only  numbers  of  SHIPALTS,  not  SHIPALT  numbers,  are 
given.  Alterations  accomplished  prior  to  FY76  or  estimated  in  FY76 
for  later  accomplishment  were  grouped  in  the  FY76  categoty,  which  ac- 
counts for  the  large  nunber  of  alterations  in  that  category. 

4 . 2 FY76  COVERAGE 

The  alterations  classified  in  the  FY76  category  were  the  primary 
objective  of  the  data  collection  effort.  Table  7 lists  the  number  of 
alterations  for  which  data  were  obtained  arid  the  percent  coverage. 

4.3  SHIPALTS  WITH  DATA 

SHIPALT  numbers  for  which  data  were  obtained  are  listed  in  Table  8 
by  ship  type  and  class.  The  numbers  of  the  auxiliary  and  amphibious 
SHIPALTS  for  which  data  were  obtained  are  included. 

4.4  SHIPALTS  WITHOUT  DATA 

Table  9 lists  by  fiscal  year  the  SHIPALT  numbers  for  which  data 
were  not  obtained. 

4.5  SHIPALT  NUMBER  AND  DATA  SOURCE  CROSS-INDEX 

A cross-index  between  the  SHIPALT  numbers  with  data  (as  listed 
in  Table  8)  and  the  ships  and  PERA's  used  as  data  sources  (as  listed  in 
Tables  2,  3,  and  4)  is  given  in  Table  10  for  each  type  and  class  ship. 
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TABLE  6 - SHIPALT  CLASSIFICATION  BY  FISCAL  YEAR 


TABLE  7 - FY76  CATEGORY  COVERAGE 


TABLE  8 (Continued) 


TABLE  9 (Continued) 


SHIP  TYPE 
AND 
CLASS 

FISCAL  YEAR  CATEGORY 

76 

77 

7-8 

79 

SHIP  TYPE 
AND 
CLASS 


79 


80 


81 


TABLE  9 (Continued) 


SHIP  TYPE  FISCAL  YEAR  CATEGORY 

AND  -r — r~  r , , 

CLASS  76  77  78  79  80  81 


TABLE  9 (Continued) 


TABLE  10  - SHIPALT  NUMBER  AND  DATA  SOURCE  CROSS-INDEX 


24 


TABLE  10  (Continued) 


TABLE  lOd  - CGN-9  CLASS  TABLE  lOe  - CGN-35  CLASS 


SHIPALT 

NUMBER 

PFRA 

(CRUDESI 

217 

X 

238 

X 

288 

X 

298 

X 

322 

X 

384 

X 

TOTAL 

6 

SHIPALT 

NUMBER 

PERA 

(CRUDESI 

128 

X 

TOTAL 

1 

TABLE  lOf  - CGN-3b  CLASS  TABLE  lOg  - DD-931  CLASS 


SHIPALT 

NUMBER 

PERA 

(CRUDES) 

23 

X 

total 

1 

SHIPALT 

NUMBER 

PERA 

(CRUDES) 

286 

X 

315 

X 

351 

X 

384 

X 

TOTAL 

4 

TABLE  10  (Continued) 


total 


TABLE  10  (Continued) 


TABLE  lOp  - FF-1037  CLASS 


r.ABLK  10  (Continued) 


total 


TABLE  10  (Continued) 


TABLE  10s  - FFC-1  CLASS 


31 


•a-' 


TABi.f'  10  (Continued) 
TAB1.K  lOt  - SSBN  TYPE 


32 


TABLE  10  (Continued) 
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5.  CONVERSION  TO  FUNCTIONAL  SHOPS 


The  ship  alteration  data  collected  from  the  shipyards  are  given  in 
terms  of  man-hours  in  the  production  shops  in  each  of  the  shipyards. 
The  structure  of  the  shops  is  similar  among  the  shipyards,  but  only  rarely 
are  the  shop  functions  identical.  NAVSEA  has  developed  a set  of  idealized, 
or  functional,  shops  which  can  be  used  to  compare  the  work  of  the  different 
shipyards.  This  allows  the  real,  or  shipyard  shop,  data  to  be  redistri- 
buted into  common,  or  functional,  shops.  Comparisons  can  then  be  made  on 
a shop  to  shop  basis. 

5.1  MANPOWER  ALLOCATION 

In  order  to  convert  real  shop  data  to  functional  shop  data,  the 
manpower  which  is  allocated  to  each  functional  shop  task  in  each  real 
shop  must  be  known.  NAVSEA  07,  which  has  cognizance  of  this  area,  pro- 
vided the  employment  figures  for  each  of  the  shipyards  as  of  January  197o. 
Functional  shop  numbers  and  titles  are  the  same  as  the  standard  shop 
numbers  and  titles  given  in  Table  1.  Real  shop  versus  functional  shop 
manpower  allocations  for  each  shipyard  are  listed  in  Table  11. 

5 . 2 CONVERS ION  FACTORS 

The  manpower  allocations  of  Table  11  were  used  to  develop  a set 
of  transformation  equations  for  the  conversion  from  real  to  functional 
shops.  The  factors  used  to  develop  the  equations  are  given  in  Table 
12.  Each  factor  is  the  fraction  of  the  real  shop  which  contributes  to 

each  functional  shop.  For  example,  in  Table  12a  functional  shop  06  is 
composed  of  real  shop  06  plus  .112  times  real  shop  31. 
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TABLE  11a  - PORTSMOUTH  NAVAL  SHIPYARD 


TABLE  11  (Continued 
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TABLE  12e  - LONG  BEACH  NAVAL  SHIPYARD 


TABLE  12  (Continued) 
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TABLE  12g  - PUGET  SOUND  NAVAL  SHIPYARD 
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6.  SHOP  RATIOS 


Shop  ratios  for  the  available  data  on  major  ship  alterations  are 
listed  in  Table  13.  When  more  than  one  estimate  was  available,  the  ratios 
were  averaged  to  get  the  overall  ratio. 
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DTNSHOC  ISSUES  THREE  TYRES  OF  REPORTS 

(1)  DTNSRDC  REPORTS.  A FORMAL  SERIES  PUSLISHING  INFORMATION  OF 
PERMANENT  TECHNICAL  VALUE.  DESIGNATED  BY  A SERIAL  REPORT  NUMBER 

(21  DEPARTMENTAL  REPORTS.  A SEMIFORMAL  SERIES.  RECOROING  INFORMA 
TION  OF  A PRELIMINARY  OR  TEMPORARY  NATURE.  OR  OF  LIMITED  INTEREST  OR 
SIGNIFICANCE.  CARRYING  A DEPARTMENTAL  ALPHANUMERIC  IDENTIFICATION. 

(3)  TECHNICAL  MEMORANDA,  AN  INFORMAL  SERIES.  USUALLY  INTERNAL 
WORKING  PAPERS  OR  DIRECT  REPORTS  TO  SPONSORS.  NUMBERED  AS  TM  SERIES 
REPORTS.  NOT  FOR  GENERAL  DISTRIBUTION. 
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